Lunar Prospector, the third mission in the "faster, better, cheaper" NASA Discovery Pro gram, was successfully launched from Cape Canaveral on January 6, 1998 (see http://hrnar. arc.nasa.gov). Lunar Prospector is now in lunar orbit and is the second Discovery spacecraft to visit a major planetary body in less than a year. Its scientific goals are to map the Moon's surface composition, with special emphasis on the search for polar ice deposits, and its magnetic and gravity fields and determination of the frequency and locations of gas release events. These data will provide a basis for better understanding the current state and resources of the Moon, as well as for further constraints on its origin and evolution.
Lunar Prospector is intended to complement the recent successful Clementine spectral imaging mission with more direct compositional and selenophysical measurements that can only be obtained at low altitudes. Because the mission was meant to use a very low-cost, small, simple, spin-stabilized spacecraft with minimal operational requirements, the payload instruments were chosen on the basis of the following criteria: High science value, low data rate, small mass, low power requirement, omnidirectional field of view, and proven capability based on previous missions. Theselected instruments are a bismuth germanate
Gamma-Ray Spectrometer (GRS), a Neutron Spectrometer (NS), an Alpha Particle Spectrometer (APS), a Magnetometer (MAG), and an Electron Reflectometer (ER). A Doppler
Gravity Experiment (DGE) that uses the Doppler tracking data for its measurements was also selected for the mission. Unlike Apollo-era measurement platforms, Lunar Prospector will be in a nearly polar orbit so that global coverage will be possible. The resulting measurement capabilities are closely consistent with those recommended in a series of NASA working group reports [LEx. WG, 1992] .
Lunar Prospector was launched from the Spaceport Florida commercial pad (Pad 46) at the Eastern Test Range. The launch vehicle was a Lockheed Martin Launch Vehicle 2 (Athena 2). Five days after launch, the spacecraft reached the Moon and the first of three Lunar Orbit Insertion (LOI) burns (each lasting nearly 30 minutes) put it into a 12 hour, capture orbit. One day later, the second LOI burn reduced the orbit period to 3.5 hours. Finally, one day later, the third LOI burn put the spacecraft into its 1lg-min, 100+20 km altitude, nearly circular, polar mapping orbit. Prospector was then reoriented to its mapping attitude, its spin rate was adjusted to 12 rpm, and the nominal l-year mapping mission began. If, as expected, fuel remains after the end of the nominal mission, a 6-month extended mission will be conducted with emphasis on high-resolution gravity, magnetic, and NS mapping.
The spatial resolution of the Prospector spectrometers is 150 km at the nominal mapping altitude of 100 km but will be improved by lowering the altitude in the extended mission. [ 1996]). A determination of Iunarsurface compo~-tion variability will significantly improve o~r understanding of the evolution of the highland i crust as well as of the duration and extent f basaltic volcanism. For example, one import nt component of hrnarrocks whose abundan e will be reasonably mapped is KREEP (K-po\as-1 sium, Rare Earth Elements, and Phosphoru ). KREEP is enriched in incompatible elenle~ts-including Th, which may serve asa KREEP~ur-rogate-and therefore, probably represent he last crystallization product of the putativẽ lunar magma ocean. From limited Apollo ata, it is known that the distribution of KREEP i highly variable. There is evidence that KR~EP contaminated most lunar magmas as they made their way to the surface from sourceq in the mantle or lower crust [Binder, 1982] The lunar gravity field will be determined~y twoway coherent Doppler tracking of the sp~ce-craft acquired at the Deep Space Network c~m-plexes in Goldstone, California; Madrid, Spa n; 4 and Canberra, Australia, Although there is n direct tracking of the lunar farside, long wave-l ength gravity information will be improved, I especially for the higher latitudes of the fars~de. High-resolution mapping of the lunar farside'will have to wait for a future mission with direct~b servation using two spacecraft or an on-boa~g radiometer on a single spacecraft. With to~og-raphy, the gravity field allows one to probe the interior structure of the Moon, although I nonuniquely. With additional constraints, th s can lead to an understanding of Iunartectolic and thermal evofution. 
Magnetic Mapping
The MAG/ER will provide global measurements of lunar crustal magnetic fields and will attempt to measure the lunar-induced magnetic dipole moment. A major purpose of these measurements is to investigate the existence and size of a possible lunar metallic core. The core size and mass represent basic constraints on lunar bulk composition and, hence, lunar origin models [LExSWG, 1992] . One indirect approach toward confirming the existence of a core involves studies of Iunarcrustal paleomagnetism. If the observed magnetization can be shown to be the result of a former core dynamo, then the existence of a core would be assured.
Current assessments, based on limited Apollo data, disagree on whether lunar paleomagnetism was caused by a former core dynamo magnetic field or by transient fields generated by local surface processes such as impacts, or both (for reviews, see Fuller and Cisowski [1987] ; Hood [1995] ). To better constrain the origin of lunar paleomagnetism, crustal field mapping by the Prospector MAG and ER instruments will: (1) determine the global locations, strengths, and orientations of crustal magnetic fields; (2) identify the relationships between these magnetic fields and surface features including lunar impact basins, primary and secondary basin ejects, impact craters, rilles, and the swirl-like albedo markings of the Reiner Gamma class; (3) determine if there is a correlation between strong magnetic anomalies, swirl-like albedo markings, and H3He concentrations; and (4) determine through analysis of inferred directions of magnetization and correlations with surface features whether the magnetizing field was an early global dipole field, or transient fields generated in impacts, or a field generated by some other process.
Among direct physical techniques for detecting a lunar metallic core, seismic methods are preferred, but the limited Apollo seismic network obtained only inconclusive evidence of a core. An alternate approach uses data from a single orbiting magnetometer to measure the lunar-induced magnetic dipole moment in the geomagnetic tail lobes [Russe/1 et al., 1981] . This approach requires an accurate measurement of the induced magnetic dipole moment after sudden exposure of the Moon to a spatially uniform magnetic field in a quasi-vacuum environment (that is, at times when the Moon is in a lobe of the geomagnetic tail). Because of the high temperature of the interior and the minimal free iron content of the crust, the induced moment is then due almost entirely to electrical currents flowing in the lunar mantle and core that oppose any external magnetic field change. After a period of the order of a few hours following an external magnetic field change, induced currents in the mantle will have decayed and the residual moment will result from currents flowing on the surface of the core. Assuming that a Iunarcore exists and that the amplitude of the induced moment is known, it is possible to estimate the radius of the core.
Outgassing Site Mapping
Using radioactive radon and polonium as tracers, the Apollo 15 and 16 orbital alpha-particle experiments obtained evidence for the release of gases at several sites, especially in the Aristarchus region [Gorenstein and Bjorkholm, 1972] . Aristarchus crater had been studied by ground-based observers as a site of transient optical events. The Apollo 17 surface mass spectrometer showed that 40Ar is released from the lunar interior every few months, apparently in concert with some of the shallow moonquakes that are believed to be of tectonic origin.
The latter tectonic events could be associated with very young scarps identified in the lunar highlands and believed to indicate continued global contraction. Thus, one goal of the APS observations is to determine whether at least some outgassing sites correlate with locations of recent tectonic activity. Because the youngest observed scarps may indicate continued global contraction, these observations will further constrain the lunar thermal history as well as sources of the Moon's surface-boundary exosphere. Finally, the data should provide information about the locations of potential sources of N2, C02, and CO for lunar utilization. The APS will map the distribution and temporal variability of outgassingsites on the Moon. The resulting data will determine the rate and temporal variability of at least one major source of the tenuous lunar atmosphere (for a review, see Hunfen rrnd Sprugue [1997] ) and could have significant resource applications as well.
